synchronous system 


to measure uQ 


An Analog Devices application 


The circuit in the diagram uses a synchronous-detection scheme 
to measure low-level resistances. O ther low-resistance-measuring 
circuits sometimes inject unacceptably large currents into the sys- 
tem on test. The present circuit synchronously demodulates the 
voltage drop across the system on test and can therefore use very 
low currents while measuring the resistance. 

The generator, whose output is a 1 kH z signal at a peak level 
of 10 V, injects a 1 mA reference current into unknown resistor 
Rest: Instrument amplifier IC; and precision op amp IC, amplify 
the voltage across Rest x 105. Synchronous detector IC 3 demod- 
ulates this voltage, which is then applied to low-pass filter IC. 
The low-pass filtering attenuates all uncorrelated disturbances, 
such as noise, drifts, or offsets, while passing a direct voltage that 
is proportional to Rrest- 

The relationship between the output voltage and R;,.<; is 


V oyt= 10 X2/m XR oe X 109/103, 
so that 
Rives 0.01578 our: 


which is 15.7 mQ V -1 at the output of the circuit. 
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